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Eji^l-^el 4^^.31 ^-sj *^i+# ^1 ±^ {SINTERING METHOD FOR W-Cu COMPOSITE 
MATERIAL WITHOUT EXUDING OF Cu} 
#^tb -Ml 

Hl£ ^31-^-Bl 4^1)^1 d^-^* £*1^ nefl^ojcf. 

£2^ t^ofl n}^ ( a ) W-25wt%Cu, (b) W-35wt%Cu, (c) W-45wt%C^ 2:*j-g- £ 

^ ^€-^3 4^fl^ -fi-*l*l*Hl 4^ *J-i«:E2l JEAltV neflHolcf. 

£3-8- ^Hfl^l ^31-^el 4^flS^l £*1*> ziEflHolcf. 

£5^ (a) ^sfl^ ^ o.^ 1200°C°11*i 1*13: -fr*l*M ^€ ^i^-^ 4^-*fljL£h 
(b) ll-^l 4^ 1100 o C^l^ 4*1 # ^1 1200°C^l^i 0*1 # ^i^-n 1 

£6^r (a) ^2fl2] H o v ^^-S 1200 °C^1^ 1*1 # -R-*1*H ±^ W-45wt%Cu ^^-^ 
^^S.S\., (b)^r ^o\) 4^ 1100°C<Hl*i 4*1 # -fi-*l ^, 1200°C<>fl*| 0*1# -fi-*l*H ±. 
^€ W-45wt9[Cu ^€-^p-e) 7flg.o| u^^-fr £AltV S^oltJ.. 
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:10> ^ ^&lk-Br ^ -g-g- ^S. ^^5)- ^ 

^e] 7 > -g-§-^(l083°C) <>l^cHH ofl^ ^Aj^j7 b^i^i <$x}7\ T-flyfl^Rr ^ 
*Hr3l, °1 . ^^€-^Sl^ 1200°C ^r^-i" 7Mo| ^Jr}- 
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€ 3s E ^^€ ^ ^m^-S. ^ 95% ^51 ^tfl^-Si* ^"711 

^cf. neic-11, o}*> ^a]]<l ^o>ofl ^l^s^ ^go] ^£1*1 ^i^l^ SJ^Hd^ ^tb *1 

^3-7} ^ ^^M-g- IH^H ^^^S 

7}^n^. 3=#, ^Jl #^ °1 &i ^ ^M~§- ¥ 

<i2> oj&|*v ^M-g- M A c v #£fl^ ^31-^3 ^^3] r^^H^r € 

*1H*1-717> <^^^4. M- d >7>, ^l^t!- ^M-g- -¥-#^1 ^^71- 

<13> ■ ^ t ^el^ ^^-S^ nl4^"7> *1^5H1 7l cn| ^Vufjl iJl^i 

[^ol 01-J77)- ^ 7}^ 

<i4> s.^^-, 031^^^ ^i^l-^e) 4^fl^^l "fl ¥ 

iEfe -g-^ 3^3) £-£<HH 9J*<H# ^ D ^t -B-^tt ^s] 
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<16> ^E]o] j7A o V £-£0^ ^^Al^V -fM^Kr JL^> ^o]] o]*> « o v^o. 

<17> ^&)^ -g-^ ^r£^l^ -fr*l*Hr ^ ^€ °J7> 

^ -g-g-^ <ge?4M <^^> 7lZL oj 

^2]^ ^riE^^^l SOO-llSOr^A-] 0.5~10^1^V -frX| ?1 ^ ^^1^, 1200~1400°C^ 

<i9> #7] ^U^HH Ai^>-g- #3 ^ cl-B-# -a^^h 800 °c <>1*HH^r ^£7> 

ui-^ \£o> ji^V ^^ol %^7ll *1^5)*1 H50°C h^^i OJ^O] ^c-l 

^S^M ^5]^ i^q-g- ^ ^rf. Al^Vol o.5Al# o]s}7> 5]^ ^ ^ 

<20> ^-71 2^^oll^ 1200-1400 tS. ^r£.# tb^t!: 0 1-R-^ ^1 -8r£ %^ v t!: ^ 

tifl<go] ^^M-igAi ^^t+#(exuding)ol ^^^1 ^7l nfl^-ojcf. ^- £7 > 1400°C o]^o. 

^ -ir^7>ig i^i4^-(exuding)^l ^^^Tfl ^4. 
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<2l> #7] ^i<ffl-^-e| 4^g- , t£r 2002^ ^^4*1 #^ *1] 248573^1 7flA]^ aj-^ofl o]*f| 

*fl2^1 , ^-^^^i( W o 3 ^ W0 2 . 9 ) ^r^BKCuO^ Cu 2 0) ^r^* -g-ifl 

#3*Hr S^S. <a^tb 3.7}$] ^ 3# *lcf. 0} Ej^^i-^ 

^a] 98% <£^- ^ 

^^€(WQ3^ W0 2 . 9 ) S-'M tfsH^CCuOS}- Cu 2 0)^SS. §H 3^ €4 ^7}- wl^oi 
£1^4 El-i-sKturbular) 4^ u o v ^* °l-§-^ -g-^Tfl ^, 

4Hi^ ffl7HAl l^TflS. 200 °C xfl^] 400 °C 2] ^3HH l^M 5Al# ^, tfA] 

2#7fl5. 5001C ifl^l 700 ^$HH l^H 5*1# -fr*!* tq-A] £ 
-§:3H 3#?llS 750°C^*1 1080°CS1 ^3H)a1, l^ofl^ 5^ ^o> ^a}^ 4^ 

^£1 7>^H, ^*>#3 SU, 3^?V 371^ 

4. 

<23> [-gAH] 

<24> ^aH^ iiofl i^^^-i: ttj-ef ^Aj^^Cf. 

<25> jl^d^ ^tt ^^.S., W-25wt%Cu, W-35wt%Cu4 W-45wt%Cu^l M] 

7}*] ^£2] lOOOOC^A^ ZJ[Z$ iX\^} > 2Al^>, 4Al^V ^ 
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^°1 €■ ^ 7M ^ -M JE, 4i^^>o.S£ ^2=. ^£.^1 ^l^sfl- o) 

1- ^ 5^^, °1^ uL^tIH^ *i^3j-3. °3\#<L3. -§--§-£ ^Ml Sl^fe 

4ff, ^€ W ^flflfl^ ^*!r «o v ^-^s., n^^l £r^9l 1100° 

C«M ^s)^ jl^-^ #^1^4 £o] iaI^V, 2*1 4*1 # -fM^ ^ 1200°C*}*] 

<1 2:7l^-7j]oiji «gx>^^-oi 3^3. <a<HM-*r ^e)si -§-§-^ -£je <33°1H <a*> ^flafl 

• £2^ ■& A2i% ^€-^3 ^"Cfl^iE* 2.^51 £ 

2(aHH ^ 54 , HliU^ ^ 25wt%<y JH^^ 

, <a*> 7flBfl<i ^ofl cq^- w 0 V^ a- hIjh^ ^--g- ^tfl^£# ^.ojji ojcf. z}- ^JE 

€■ ^7># 7lcfl^- ^ %<L3. ^r^^cf. aeltf, t^ofl 4^ a^o} 

S.2(bHl 5*1*1 «>^- S4jo] 35wt%S tftfl^JE.^ ^7>» 

^.oljj oicf. ^rgofl tcf^ 1000°C 1100°C^]^i 4*1 #-8- % + *\ ^^3E7> £4 

°fl 5I*M ^-f^- al^T^M- cj ^ 1- ^ ^rf. S Ajo] 45wt%S. 7>^- ^ ^ 

-f £2(c)<^l £^1=1 ^o] H00°C^1^ 2Al^V olAj- * 1200°CS ^-&*H ^^tlr 
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<29> [tilJE^l] 

W-25wt%Cu, W-35wt%Cu^- W-45wt%Cu^ ^7\A ^^-^ ^^Sr A}-g- 

^-5$-°-°} i=M*H lOOMPa^ <y-^A^ a^^H s.3°\] SA]^ ^ ^ofl rcf^ 

1200 o C<HH ^ 3-^71 «HM i^l^V -^o> 4i^s>^cf . zl JE4°fl ^a]^ ^ ^o], ^ 

5^ S^ol S^}-^^- ^-t^^S^ ^7}f>}<%°.^ 45wt%CiHH ^ 96% ^1^5)-* M-Bf^ 

<3i> n^M-, ^efl^ rSi^ Al^S** ^-f <y*} ^fltifll ^tHH f-g-^ 

Aj^ofl o]^- 7 ]^. ^JZ^oflAi *m3}-7} ^l^^Cf. £ 

S^V ^wfl^ ^HH l-^-g-*V ^l^^-l- 7>^Al7l7l C-l ^ ^^£7} ^A^}7fl 

^Cf. o]e^ ol^o] ^ ^ j7^o] ^^-JE^r ^#-8- 7|-^5}-Al 71 711 

<32> £5(a)^- £5(b)^ ^e]^ S^o] 45wt%*l ^2fl^ d^^S. a] 

7 ASr 91A. S*]-g- #3^^.^, £6^1 Ai H^ol JS. M}-^ o. s e^^l-^L 
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^ SUS^. ole^ ^l^Rr <£&*\ 0 d ^Tfl ^J^uRr 

^ -§--§- ^ ^o\)*\ *3*n&3\ ^m-i: °d*r^ ^®<LS- ^l^fl SWKr 

*}1±1%5L ^7>^ ^^.S ^§ ^ 5^. 

<34> [5.1] 

<35> a 1-& W-45wt%Cu°fl^ Image Analysis!- °l-g-S}<*l #Efl5] ±.&& -g- # 

^±S. Bj^^ o^y ^5°^ ^ ^ 



<36> 


W-45wt*Cu 


SHellS^ CFeret Diameter) ! 
(jam) 


^-cjj^£.(Relative Density) 
(%) 


1100°C/4h-1200°C/Oh 
1^) 


0.764 ; 


97.5 


1200 TV lh 


0.859 


96.7 



<37> M. i^ofl yj-^ofl o^ig, 7-^3) i^uf^- ^Aj-o] ^ 

^ ^-^>^^ (Powder injection Molding; PIM)<=Hl ^-g-€ *r ^^f. St!:, ^cfl^^-S. €• -*f 
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£ ^ ^4*Kr ^^1^ -§-§-^£ -B-^}tb ^ «1 # 

^l^SH- °1» ^ *<mtr ^ 5U?1 nfl^ofl <^tj- 

^ <r 91*}^ S.^. w]-g-ol 6>q^- near net-shape forming 

^] ^1^r#^^MH -8-^1^ 4^ ^-fr 1M1 ^S^r ^ 31^. 
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13 

^p-el^ JL# 800- 1083 °C( 1083 °C# ^^-^H 0.5-10*1 # ^ -B-*H7l^- 

^•^1^, 1200 — 1400 °C f£f ^7M^ -H-^lAl^ &ol v^z^fe ^-Tjll- 5E^*Rr *fj^«- 

23 

^^-^sl 4^^* 7>«y- >8HSH ^i^l-^Bl *fl7H 

^el^l -g-^ ^-s^^c] 1083- 1150 1: ^1^1 0.5-10^1^3: -f}-*H7l^- ^^1^, 

1200- 1400 £rS.# ^7M^ -fi-*H?J: £M ^zj-s^ 3:31 # 3L^-SRr ^€-^-5] 4^ 
aflS.^ ^21 ^H^-g- «J*H 
33 

^7l ^i^l-^-el 4^" 2002^d ^t^^H^t^ *fl 24857 Jl<>11 7fl>M€ *&^*\] ^1 

*fl ^13:^ -g- 1 !^.*!, ^^^( W o 3 f4 W0 2 . 9 ) ^-^4 ^^sl(CuO^ Cu 2 0) ^-i- £1K 
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